eCommons@AKU
Community Health Sciences

Department of Community Health Sciences

January 1994

Risk factors for term intrauterine growth
retardation: A community-based study in Karachi
F F. Fikree
Aga Khan University

H W. Berendes

Follow this and additional works at: https://ecommons.aku.edu/pakistan_fhs_mc_chs_chs
Recommended Citation
Fikree, F. F., Berendes, H. W. (1994). Risk factors for term intrauterine growth retardation: A community-based study in Karachi.
Bulletin of the World Health Organization, 72(4), 581-587.
Available at: https://ecommons.aku.edu/pakistan_fhs_mc_chs_chs/569

Risk factors for term intrauterine growth
retardation: a community-based study in
Karachi
F.F. Fikree1 & H.W. Berendes2
Reported are the results of a community-based prospective study in four urban squatter settlements in
Karachi that was carried out to assess the incidence of and risk factors for intrauterine growth retardation. The incidence of term intrauterine growth retardation was 24.4% among 738 singleton births. The
socioeconomic and biological risk factors that were found to be statistically significant in a bivariate
analysis were included in a logistic regression model to assess their independent effects. The major risk
factors were low level of maternal education, paternal unemployment, consanguinity, short birth-to-conception intervals, short maternal stature, and low maternal weight. The population risk estimates suggest the desirability of public health interventions to improve maternal weight and birth spacing and of
improvements in socioeconomic conditions, especially maternal education. Public education programmes to discourage consanguineous marriages should also be considered.

Introduction
The prevention of low birth weight is a public health
priority in many developing countries (1), where the
condition is largely attributable to intrauterine growth
retardation, as compared with prematurity in developed countries (2). Prematurity and intrauterine growth
retardation have different risk factors and different
prognoses for infant survival and long-term morbidity. There have been few population-based studies on
low birth weight, especially those designed to distinguish between prematurity and intrauterine growth
retardation; those that have been conducted have
often had an inadequate control of confounding and
a lack of statistical power, resulting in inconclusive
evidence for the determinants of intrauterine growth
retardation in developing countries. Studies in Latin
America (3) and India (4) have shown that the following are the major risk factors for intrauterine
growth retardation: maternal illiteracy; young maternal age; primiparity; poor obstetric history in previous pregnancies; smoking; short birth intervals;
low maternal weight; short stature; moderate and
severe anaemia; an absence of antenatal care; vaginal

bleeding; and matemal hypertension. By and large
these findings are in accordance with the evidence of
Kramer's meta-analysis (1).
In order to plan an effective preventive programme in Pakistan, where there is a marked prevalence of low birth weight (1), it is important to generate population-based estimates of relative and
attributable risk of term intrauterine growth retardation.

Materials and methods
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We conducted a community-based prospective study
of pregnancy outcomes in four urban squatter settlements in Karachi (Chanesar Goth, Essa Nagri, Grax,
and Orangi) in order to assess the level of and risk
factors for term intrauterine growth retardation. The
settlements are included in a primary health care project run by the Department of Community Health
Sciences, Aga Khan University. Household listings
and basic demographic information are available for
the entire communities. Beginning in August 1990, a
total of 1000 women were recruited into the study
after they had given their informed consent. A target
sample for each field site was established, based on
the number of married women in the reproductive
age range and the pregnancy rate. A quick survey of
all married women of reproductive age was conducted to determine their pregnancy status, and pregnancy tests were performed on those women whose status was doubtful. Pregnant women were recruited
irrespective of gestational age. Because the target
sample size for each site could not be achieved using
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this strategy, we followed up non-pregnant women
prospectively through monthly household surveys,
questioned them about their menstrual history, and,
if they were pregnant, recruited them into the study.
This process was stopped once the targets had been
reached.
Doctors and nurses were specially trained to
conduct interviews and physical examinations. For
the women recruited, detailed information was collected on socioeconomic and demographic factors,
diet before and during pregnancy, consanguinity, and
medical and obstetric characteristics; also, all the
women underwent complete physical examinations
including blood pressure determinations, anthropometric measurements, and vaginal examinations. The
laboratory investigations that were carried out
included measurement of haemoglobin levels, urine
analysis, and stool examination. Since the women
delivered mainly at home, attended by traditional
birth attendants, it was imperative to learn about
births as soon after delivery as possible in order to
obtain the various measurements and evaluations of
the newbom babies. The participants were repeatedly
reminded to inform their community health workers
of births at the earliest opportunity. These workers
were trained to carry out various measurements on
newborn babies and to apply Parkin's method of
estimating gestational age (5). When a community
health worker learned that a birth had occurred she
made a home visit and examined the child. The
workers were generally contacted 24-96 hours after
delivery and the newborn's birth weight, head circumference, and length were measured.
The sample for the analysis was limited to
singleton births with a gestational age of 37 weeks
and over (full term). Intrauterine growth retardation
was defined as occurring if a baby was below the
10th percentile for birth weight-gestational age on
the chart of fetal growth developed by Brenner et al.
(6). The comparison group, designated as appropriate
for gestational age, comprised infants in the 10th
percentile and over for birth weight-gestational
age. Among the 738 singleton births in the study
sample, there were 180 cases of intrauterine growth
retardation and 558 categorized as appropriate for
gestational age.
To study the association between intrauterine
growth retardation and possible risk factors, we calculated odds ratios and 95% confidence intervals (7).
We also performed XI tests for trend on selected
ordinal variables (8). Since intrauterine growth retardation is a multifactorial condition and many of the
risk factors are interrelated, we used a multiple logistic regression analysis to assess their independent
effects. Each variable was recoded into a binary or
ordinal category; one category, usually that with the
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lowest risk, was used as the reference group. The criterion for including risk factors in the multivariate
logistic analysis was a P-value <0.1 upon bivariate
analysis, or biological relevance. The potential public health impact of significant risk factors was
assessed by estimating population-attributable risk
percentages based on the adjusted odds ratios and the
prevalence of the risk factors in the population.
The study's prospective design involved using
relative risks rather than odds ratios as the measure of association. Intrauterine growth retardation
was common (prevalence, 24%), and odds ratios
>1 overestimate the relative risk. However, this
occurs mainly when the odds ratio is >2 and the
risk factor is common among the population (prevalence, >5%). The crude odds ratios were generally
0.5 times greater than the crude relative risks. Since
odds ratios rather than relative risks are obtained in
multiple logistic regression analysis, we have presented crude and adjusted odds ratios in order to
maintain consistency in the reporting of results.
However, it should be noted that reporting odds
ratios rather than relative risks causes overestimation
in those instances where the odds ratios are >2 and the
prevalence of the risk factor in the population is >5%.

Results
The incidence of term intrauterine growth retardation
was 24.4% among the 738 singleton births for which
we have complete birth weight and gestational age
data.
Table 1 shows the distribution of risk factors for
infants who had intrauterine growth retardation and
were appropriate for gestational age, together with
crude odds ratios and 95% confidence intervals. Several socioeconomic characteristics, such as quality of
housing construction, paternal employment status,
maternal educational level, religion, ethnicity (considered to reflect the main language spoken), and
source of water supply were significantly associated
with increased risk. The risk of intrauterine growth
retardation differed among the four field sites, being
lowest in Essa Nagri and highest in Grax and Chanesar Goth. The sites varied considerably in terms of
ethnic groups and religious affiliation: Essa Nagri
had a population that was 90% Punjabi Christian;
Chanesar Goth and Grax were mainly populated by
Muslims and Christians, with pockets of Hindus; and
Orangi had over 90% Muslim Mohajirs who speak
Urdu. The risk of intrauterine growth retardation was
higher among Hindus and among Sindhi speakers.
The different distributions of these population groups
account, at least in part, for the different risks of
intrauterine growth retardation among the four field
sites.
WHO Bulletin OMS. Vol 72 1994
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Table 1: Distribution of risk factors for infants, by Intrauterine growth retardation, appropriate-for-gestationalage categories, and unadjusted odds ratios
IUGRa AGAb
Unadjusted
(%)
Risk factors
Socioeconomic factors
Field site:
36.1
Grax
37.2
Chanesar Goth
14.5
Orangi
12.2
Essa Nagrid
of
Quality housing construction:@
6.7
Kutcha
76.7
Kutcha-pucca
16.7
Puccad
Paternal employment:
7.8
Unemployed

Employedd
Maternal education:
Up to primary
More than primaryd
Religion:
Hindu
Muslim

Christiand
Main language spoken:
Baluchi
Punjabi
Sindhi
Pushto
Others
Urdud
Source of water supply:
Community tap
Tap insided
Matemal biological factors
Maternal age (years):
<20
20-24
25-29d
30-34
>35

(%)

odds ratio

26.0
29.9
21.1
22.9

2.6 (1.5, 4.6)'
2.3 (1.3, 4.1)
1.3 (0.7, 2.5)
1.0

4.7
70.4
24.9

2.1 (0.9, 5.0)
1.6 (1.0, 2.6)
1.0

92.2

3.6
96.4

2.3 (1.1, 4.8)
1.0

86.1
13.9

79.2
20.8

1.6 (1.0, 2.7)
1.0

8.3
69.4
22.2

3.8
67.4
28.9

2.9 (1.3, 6.5)
1.3 (0.9, 2.0)
1.0

10.6
30.0
26.7
4.4
10.6
17.8

9.0
35.5
15.4
6.5
7.9
25.8

1.7
1.2
2.5
1.0
1.9
1.0

53.9
46.1

43.9
56.1

1.5 (1.1, 2.1)
1.0

15.7
40.5
25.3
15.7
2.8

10.5
36.6
32.1
16.7
4.2

1.9
1.4
1.0
1.2
0.9

(0.9, 3.5)

(0.7, 2.1)
(1.5, 4.4)
(0.4, 2.5)
(1.0, 4.0)

(1.1, 3.4)
(0.9, 2.2)
(0.7, 2.1)

(0.2, 2.5)

x2 test for linear trend = 5.5; P = 0.02
Consanguinity:
Related
Not relatedd
Parity:
Primipara

59.4
40.6
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1.6 (1.1, 2.2)
1.0

48.4
51.6

12.9
23.3
41.7
47.5
1-3
4-7d
26.7
33.9
5.7
8.3
>8
%2 test for linear trend
(continued on next column)

(Table 1, continued)
History of prior child deaths:
35.0
23.1
1.8 (1.2, 2.7)
Yes
76.9
1.0
Nod
65.0
Outcome of previous pregnancy
10.8
8.8
1.3 (0.6, 2.4)
Stillbirth/abortion
91.2
1.0
Live birthd
89.2
Birth-to-conception interval (months):
1.7 (1.1, 2.7)
12
49.7
39.6
1.0
28.0
38.6
13-24d
25-36
13.3
13.8
1.3 (0.7, 2.6)
9.1
7.9
1.6 (0.7, 3.4)
.37
Diet during pregnancy:
5.0
13.3
2.9 (1.4, 6.4)
Non-vegetarian
Vegetariand I
86.7
1.0
95.0
Haemoglobin level (g/dl):
7.2
10.2
1.5 (0.8, 2.8)
<8
1.0
89.8
92.8
>9d
Maternal height (cm):
10.1
3.3
3.3 (1.6, 6.8)
<145
1.0
2145d
89.9
96.7
Maternal weight (kg):
34.1
2.6 (1.8, 3.7)
<50
57.2
>50d
42.8
65.9
1.0
Maternal mid-arm circumference (cm):
12.4
<22.0
23.9
2.8 (1.7, 4.6)
22.1-24.0
28.3
23.7
1.7 (1.1, 2.7)
1.2 (0.7, 2.0)
18.9
22.5
24.1-26.0
41.4
1.0
.26d
28.9
x2 test for linear trend = 18.0; P <0.000
Maternal skinfold thickness (mm):
21.4
3.1 (1.4, 7.0)
8-10
13.2
71.1
1.9 (0.9, 3.8)
11-20
70.3
1.0
.21d
8.3
15.7
x2 test for linear trend = 9.1; P = 0.003
a Intrauterine growth retardation, i.e., <10th percentile birth
weight-gestational age; sample size, 139-180.
b Appropriate for gestational age, i.e., .10th percentile birth
weight-gestational age; sample size, 446-558.
c Figures in parentheses are 95% confidence intervals.
d Reference group.
9 Kutcha =
wooden or mud walls and roof; kutcha-pucca =
concrete walls and roof of wood or tin/asbestos; pucca = concrete.
' Includes milk and milk products.

=

2.3 (1.4, 3.9)
1.1 (0.7, 1.7)
1.0
1.9 (0.9, 3.9)
9.1; P = 0.002

Among the maternal biological variables, young
maternal age (<20 years), consanguinity, and a history of past child death were significantly associated
with increased risk. Birth-to-conception intervals that
were short (<12 months) or very long (.37 months)
were also significantly associated with increased
risk, as were primiparity and grand multiparity (.8).
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Differences in maternal anthropometric measurements (height, weight, mid-arm circumference, and
skinfold thickness) affected the risk of intrauterine
growth retardation. Low matemal stature (<145 cm)
and low maternal weight (<50 kg) significantly
increased this risk. Clinical anaemia, as indicated by
a haemoglobin level <8 g/dl, was associated with
increased risk but this was not significant. There was
a significant protective association between vegetarian diets (including milk and milk products) and the
risk of intrauterine growth retardation.
Several other biological and behavioural variables, such as matemal occupation, change in diet
during pregnancy, antenatal visits, bleeding episodes
during pregnancy, pre-eclampsia, exposure to cooking smoke, and use of tobacco were only marginally
or not at all associated with the risk of intrauterine
growth retardation.
Table 2 shows the adjusted odds ratios obtained
using the multivariate logistic regression analysis,
together with the prevalences of the risk factors in
the population and the attributable risk percentages.
The socioeconomic factors of maternal educational
level, source of water supply, and paternal employment remained significant. Among the maternal factors, consanguinity, primiparity, grand multiparity,
short maternal stature (<145 cm) and low maternal
weight (<50 kg) were significantly associated with
intrauterine growth retardation. Short birth-to-conception intervals (<12 months) remained significant;
birth-to-conception intervals of .25 months were
associated with an increased risk that was not, however, significant. The protective association observed
for vegetarian diets was essentially unchanged.
The highest attributable risk (60.2%) was associated with mothers who reported consuming a nonvegetarian diet. Substantially increased attributable
risks (.20%) were associated with a low level of
maternal education, consanguinity, primiparity, short
birth-to-conception intervals, and low maternal weight.

Table 2: Multiple logistic regression analysis: adjusted
odds ratios, prevalence of risk factors, and attributable
risks
Risk factors

Socioeconomic factors
Field sites:
Grax
Chanesar Goth
Orangi
Essa Nagrib
Source of water supply:
Community tap
Tap insideb
Maternal education:
Up to primary
More than primaryb
Paternal employment:
Unemployed
Employedb
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Prevalence
of risk Attributable
risk (%)
factors

1.8 (1.0, 3.4)a
2.1 (1.1, 3.8)
1.5 (0.7, 3.2)
1.0
1.7 (1.1, 2.5)
1.0

46.3
53.7

24.5

1.6 (1.0, 2.7)
1.0

80.9
19.1

32.7

2.8 (1.3, 5.9)
1.0

4.6
95.4

7.6

1.5 (1.0, 2.2)
1.0

48.9
51.1

19.6

3.1 (1.5, 6.5)
0.9 (0.6, 1.5)
1.0
2.9 (1.2, 6.7)

15.5
46.1
32.1
6.4

24.6

Birth-to-conception interval (months):
12
1.8 (1.1, 2.8)
1 3_24b
1.0
1.4 (0.8, 2.8)
25-36
1.7 (0.8, 3.7)
>36

41.9
36.2
13.7
8.2

25.1

Diet during pregnancy:
2.7 (1.1, 6.1)
Non-vegetarian
1.0
Vegetarianb

88.8
11.3

60.2

5.0
95.0

8.3

Maternal age (years):
<20
20-24
25-29b

30-34
235

Consanguinity:
Related
Not relatedb
Parity
Primipara
1-3

87b
28

Discussion
The high rate of intrauterine growth retardation
observed in this study supports findings from Guatemala (9) and is consistent with report on low birth
weight from India and Pakistan (1).
In the bivariate analyses (Table 1), low socioeconomic status was associated with an increase in
intrauterine growth retardation, a common observation in other studies conducted in developing countries with moderate-to-high-prevalences of low birth
weight (3, 4, 10). However, since risk factors for
intrauterine growth retardation are clearly interrelated, multivariate logistic regression analysis gives
more meaningful results. Our findings indicate that

Adjusted
odds ratio

1.0

(0.5, 2.1)

1.1 (0.7, 1.8)
1.0
0.9 (0.5, 1.7)
0.5 (0.2, 1.8)

10.8

Maternal height (cm):
<145
>1 45b

2.8 (1.3, 6.0)
1.0

Maternal weight (kg):

a

b

38.9
<50
2.6 (1.8, 3.9) 39.8
>50b
60.3
1.0
Figures in parentheses are the 95% confidence intervals.
Reference group.
WHO Bulletin OMS. Vol 72 1994
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socioeconomic status variables such as a low level of
maternal education, source of water supply, and
paternal unemployment remained important determinants after adjusting for field site, as did maternal
characteristics, including anthropometric measurements. Studies in Brazil and India have revealed similar findings for maternal education but not for other
socioeconomic variables that were significant in the
bivariate analysis (3, 4).
Among the maternal factors, age was an important confounder of parity. Primiparous and grand
multiparous women had higher odds ratios when
maternal age was included in the model, but maternal
age lost its significance otherwise (Table 2). These
results suggest that age is not an independent determinant of intrauterine growth retardation, and the
findings are consistent with those reported by Kramer (1). However, primiparity and grand multiparity
were important independent determinants of intrauterine growth retardation, no age-parity interaction
effect being observed.
A short birth-to-conception interval was significantly associated with an increased risk of intrauterine growth retardation. This agrees with observations made by Eisner et al. (11) but not with the
results of other studies conducted in developing and
developed countries (1, 4). Short birth-to-conception
intervals are common and consequently the attributable risk was high.
Among the anthropometric measurements, low
maternal weight and stature were independently
associated with increased risk of intrauterine growth
retardation after controlling for several socioeconomic and biological factors, including field site variability. This is consistent with findings reported by
Kramer (1) and Ferraz et al. (3). However, since only
5.0% of women were less than 145 cm in height, the
attributable risk was small. In our study population,
therefore, short stature accounted for only a small
proportion of infants affected by intrauterine growth
retardation. On the other hand, low maternal weight
(< 50 kg) was common among the pregnant women
and therefore accounted for a sizable proportion of
such infants. The maternal weight used in the analysis was the weight recorded at the first interview,
usually during the third trimester of pregnancy; this
weight variable is thus the sum of the pre-pregnancy
weight and the weight gain during pregnancy up to
the time of measurement. Although the women were
followed up prospectively, the weight gain data were
incomplete. Studies from several developing countries report an average weight gain during pregnancy
of 6 kg, compared with 11 kg in developed countries
(1). In our study it can therefore be assumed than the
mean weight gain was around 6 kg and that nutritional interventions designed to increase gestational
WHO Bulletin OMS. Vol 72 1994

weight gain might substantially reduce the risk of
intrauterine growth retardation.
The conflicting evidence on the effect of parental consanguinity on fetal growth has generated considerable debate. Some studies have shown that
parental consanguinity is positively associated with
fetal growth retardation (12, 13), whereas others
have revealed no effect (14, 15). Honeyman et al.
found an increased risk of intrauterine growth retardation associated with parental consanguinity among
Pakistani Muslims in Birmingham, England, even
after controlling for gestational age, parity, and
maternal height (16). Bittles et al., using data from
surveys conducted in 11 cities in Pakistan, reported
that consanguineous marriage was consistently associated with increased levels of neonatal, infant, and
childhood mortality (17). Our findings also indicate
an increased risk of intrauterine growth retardation in
cases of parental consanguinity, after controlling for
several socioeconomic and biological factors. The
independent association of consanguinity with intrauterine growth retardation suggests that the prevailing Pakistani tradition of marriages between cousins
(61% of all marriages are consanguineous (18))
should be discouraged. In our study population, nearly 50% of marriages were consanguineous, with the
result that 19.6% of infants were affected by intrauterine growth retardation.
Interestingly we found that there was a protective association between a vegetarian diet (including
milk and milk products) and the risk of intrauterine
growth retardation, even after adjusting for potential
confounders such as maternal height, maternal
weight, age, and parity. Essentially, no differences
were reported in the dietary pattern before and during pregnancy. However, we have no data on the
caloric or micronutrient contents of vegetarian and
non-vegetarian diets. These issues require more specific research, notably because of the very high
attributable risk (60.2%) accounted for by non-vegetarian diets.
Potentially modifiable risk factors with substantial attributable risks included low maternal weight,
short birth-to-conception intervals, multiparity, and
consanguineous unions. Effective family planning
should reduce the risk of short birth-to-conception
intervals and of grand multiparity through better
spacing of conceptions and a decrease in the number
of pregnancies. Nutritional intervention could help to
increase maternal weight, in particular during pregnancy, and thereby reduce the risk attributable to low
maternal weight. The adverse effect of consanguinity
indicates that public education campaigns to discourage consanguineous marriages should be considered.
The substantial attributable risk for socioeconomic
status indicators, such as a low level of maternal
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education (32.7%), strongly suggests that there
should be a national policy making primary education for girls mandatory. The absence of tap water in
houses should be addressed by economic development programmes in order to provide safe in-house
water, irrespective of economic status.
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R6sum6
Facteurs de risque de retard de
croissance intra-ut6rine chez les enfants
n6s A terme: etude a base communautaire
A Karachi
Une 6tude prospective a base communautaire a
e realis6e dans quatre zones de squats a Karachi afin d'evaluer l'incidence et les facteurs de
risque du retard de croissance intra-ut6rine chez
les enfants n6s a terme. Apres recueil du consentement inform6, 1000 femmes ont ete recrut6es
dans 1'6tude. Pour determiner la taille des echantillons pour les diff6rents sites, en tenant compte
des taux de grossesses et du nombre de femmes
mari6es en age de procr6er, on a proc6de a une
enquete rapide sur 1'ensemble de ces femmes et
a un suivi mensuel des femmes non enceintes.
Des renseignements d6tailles sur les facteurs
socio-economiques et d6mographiques, sur le
r6gime alimentaire avant et pendant la grossesse,
la consanguinite et divers parametres m6dicaux et
obstetricaux ont ete obtenus lors d'entretiens
conduits par des medecins et infirmieres sp6cialement form6s. Chaque femme a subi un examen
m6dical complet, avec prise de tension, mensurations et examen gyn6cologique. Dans les 24 a 96
heures suivant l'accouchement, on a note I'age
gestationnel, le poids a la naissance, le perimetre
cranien et la taille du nouveau-ne.
L'incidence du retard de croissance intrauterine etait de 24,4%. Plusieurs parametres socio6conomiques, comme la qualite de la construction
du logement, la situation professionnelle du pere,
586

le niveau d'etudes de la mere, la religion, le groupe ethnique, et l'approvisionnement en eau,
6taient associ6s de fa,on significative au risque,
de meme que certaines donn6es relatives a la
mere, comme l'fge (<20 ans), la consanguinite et
le d6ces d'un pr6cedent enfant. On observait 6galement une association significative pour des facteurs tels que l'intervalle entre l'accouchement et
une nouvelle grossesse (<12 mois ou .37 mois),
la primiparite ou la grande multiparite (.8). Les

donn6es anthropometriques (taille, poids, p6rimetre
brachial, pli cutan6) etaient toutes associees au
risque. Une analyse de regression logistique a
montre que certaines variables socio-6conomiques comme le faible niveau d'6tudes de la
mere et le ch6mage du pere restaient significatives jusque dans le modele final. Parmi les facteurs maternels, la consanguinit6, la primiparit6, la
grande multiparit6, la brievete de l'intervalle entre
l'accouchement et une nouvelle grossesse, la
petite taille et le faible poids etaient significativement associ6s au retard de croissance intra-ut6rine. Une augmentation sensible du risque attribuable (.20%) etait associ6e au faible niveau
d'etudes de la mere, a la consanguinit6, a la primiparit6, a la brievete de l'intervalle entre l'accouchement et une nouvelle grossesse, et au faible
poids de la mere.
Ces r6sultats montrent la n6cessite d'interventions de sant6 publique ax6es sur la planification familiale et sur l'am6lioration de l'6tat nutritionnel des meres, surtout pendant la grossesse.
11 faut 6galement reconnaltre les effets nocifs de
la consanguinit6, et il est conseill6 de pr6voir une
6ducation du public a ce sujet. Des interventions
a long terme devront etre envisagees, notamment
dans le domaine de l'instruction primaire pour les
filles et en vue du d6veloppement 6conomique
global, car il sera difficile d'obtenir une diminution
g6n6rale de l'incidence du retard de croissance
intra-uterine sans une am6lioration des conditions
de vie dans leur ensemble.
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